Fifty-five Neisseria gonorrhoeae strains isolated in Hong Kong over a period of 6 months were tested for their in vitro susceptibility to 13 antimicrobial agents by the agar dilution method. Six strains were ,8-lactamase producing. In addition, five fB-lactamase strains from Singapore were tested. Among the non-fl-lactamaseproducing strains, 34 sulfamethoxazole-trimethoprim (ratio, 19:1). Among the cephalosporins, the order of effectiveness was cefuroxime, cefamandole, and cefoxitin. The older generation of cephalosporins, cephradine and cephalexin, was the least effective: 45 and 37% of the strains, respectively, required for inhibition MICs of -8 jig/ml. Cefotaxime, a new parenteral cephalosporin, was the most active; the median MIC was at least 10-fold lower than that of cefuroxime.
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The antibiotic susceptibility of Neisseria gonorrhoeae, and more recently of f8-lactamase-producing strains of N. gonorrhoeae isolated from many parts of the world, has been well documented (15, 22, 23) . There is worldwide concern about the increasing number of gonococcal isolates showing resistance to penicillin as well as to other f8-lactam antibiotics (28) . Such information is, however, lacking in Hong Kong, even though the city is a cultural exchange center for Southeast Asia and attracts a tourist population of about 2 million persons a year. This together with the proximity and the ease of travel between Hong Kong and other Southeast Asian countries, where the prevalence of f8-lactamase gonococcal strains is high (29) , suggests that Hong Kong should have a surveillance program for this very common infectious disease. Such a program should include the in vitro drug susceptibility testing of N. gonorrhoeae strains isolated in Hong Kong. This preliminary report details in vitro drug susceptibility studies on 55 N. gonorrhoeae strains, isolated in Hong Kong over the past 6 ). This gave a final inoculum of approximately 103 colony-forming units as determined by plate counts on the diluted suspension. Control GC medium plates were also inoculated before and after each run. All plates were allowed to dry and were incubated for 24 h. MICs were determined as the lowest concentration of antibiotic that inhibited growth. The presence of a single colony was ignored.
The coefficient of correlation of the MIC of penicillin and those of other antibiotics tested was determined according to the methods of Hill (5) .
RESULTS
The distribution and median MICs for 13 antimicrobial agents against the non-,B-lactamaseproducing N. gonorrhoeae strains are presented in Table 1 . Both penicillin and ampicillin were effective against the gonoccocci in this group, and none of the strains required MICs of >1 ,tg/ ml. The median MIC of penicillin was found to be 0.14 ,ug/ml. The high median value is due to the occurrence of a greater number of strains (69%) requiring penicillin MICs of >0.125 ,ig/ml. Notably high median MICs of tetracycline and streptomycin were also observed: 78% of the isolates required tetracycline MICs of >2 ,ug/ml (Table 3 ).
The MIC range of most antibiotics tested, except penicillin and ampicillin, showed little difference among the three groups, except for the MIC range and MICgo of tetracycline and the MIC50 of streptomycin. In both the intermediate and resistant groups these were higher than in the susceptible group. Statistical analysis to determine the coefficient of correlation (r) between resistance to penicillin and that to tetracycline and streptomycin, however, failed to reveal a positive correlation. There is also no correlation between penicillin and the other antibiotics tested except ampicillin, which showed a positive correlation (r = 0.9106; data not shown).
ANTIMICROB. AGENTS CHEMOTHER. icillinase-producing) strains were identified in a total of 59 confirmed cases of gonorrhea (10.2%). This is in accord with the high incidence of penicillinase-producing N. gonorrhoeae strains in the region (29) . This prevalence, however, may not represent the true local situation since the majority of the samples were obtained from private clinics attended mostly by tourists, prostitutes, and relatively affluent patients who are likely to have travelled abroad. However, it is believed that these results provide useful information for local clinicians and health authorities in view of the high transmissibility of the disease and the fact that at least some of the infections are likely to have originated in neighboring countries, e.g., the Philippines, Singapore, or Thailand, where there is a high prevalence of penicillinase-producing N. gonorrhoeae strains (7, 24, 25) .
Of the 49 non-18-lactamase-producing strains, 69% were found to require penicillin MICs of :'-0.125 ,ug/ml, and they were considered to show intermediate resistance to penicillin. This percentage is significantly higher than that reported recently in the United States (4, 15) and England (21) . The greater number of strains with diminished susceptibility to penicillin gave a median MIC three times higher than that reported by Piot et al. (15) for 268 European and African strains. Gonococcal strains from Southeast Asian countries, including those from Hong Kong, showing high resistance to penicillin were noted over a decade ago (19, 27) . Whereas western countries have been continuously monitoring the susceptibility of gonococcal strains to penicillin over the years (29) , such information has been lacking in Hong Kong. Compared with the MIC data available on 35 Hong Kong isolates in 1977, which showed that 60% of the strains required penicillin MICs of -0.125 ,ug/ml (unpublished data), these results show that resistance to penicillin is certainly not decreasing. In a survey on the drug susceptibility of N. gonorrhoeae strains isolated in Singapore, Sng et al. (23) reported that 62% of 50 non-13-lactamaseproducing strains also required MICs of 20.125 ,Lg/ml.
Seventy-eight percent of the isolates tested in the present study showed a marked resistance to tetracycline, requiring an MIC of >2 ,ug/rnl. Resistance to tetracycline is believed to be characteristic of Southeast Asian strains (14, 27) . It is important to note that an increase in treatment failure rates has been known to occur when the MICs of tetracycline for gonococcal strains reach 1.0 ,ug/ml (6). Rajan (17) has reported an 18.2% failure rate with tetracycline in treating 126 followed-up gonorrhea cases in Singapore and that Singapore strains are known to require high MICs of tetracycline (23) .
Two aminoglycosides, streptomycin and kanamycin, are included in this study. Although recent reports from England (21) and Denmark (29) have recorded a decrease in the number of strains showing resistance to streptomycin, 51% of our strains required MICs of >128 ug/ml. Complete resistance to this antibiotic has long been documented for Southeast Asian strains as well as for strains isolated in European countries (27) .
All isolates tested, including the 11 penicillinase-producing N. gonorrhoeae strains, are susceptible to kanamycin, spectinomycin, and sulfamethoxazole-trimethoprim (19:1). These drugs are recommended alternative antibiotics to use for treatment failures with penicillin (10). Clinical trials with spectinomycin have shown promising results (1, 6) . However, gonococcal strains showing resistance to this drug after treatment have occurred (20, 26) . Three-day multiple-dose treatment with sulfamethoxazole-trimethoprim has been shown to be effective for uncomplicated gonorrhea (2, 8) , but Ngeow and Chang (12) have recently reported treatment failure in two cases infected with penicillinase-producing N. gonorrhoeae strains in Kuala Lumpar.
Rajan et al. (18) have reported a cure rate of 98% with a single dose of 2 g of kanamycin intramuscularly in 342 bacteriologically confirmed cases infected with penicillinase-producing N. gonorrhoeae. Kanamycin appears to be suitable for treatment of gonorrhea in an area where penicillinase-producing strains are prevalent.
In accord with results reported elsewhere (11, 15) , we have also observed that cefotaxime, a new parenteral cephalosporin, is by far the most effective cephalosporin against both fi-lactamase-positive and -negative N. gonorrhoeae strains and that 90% of all isolates were inhibited by 0.0075 ,ug of the drug per ml.
With the exception of ampicillin, we have not observed a significant correlation between resistance to penicillin and that to the other drugs tested, although many strains showing resistance to penicillin generally require a higher MIC of tetracycline and streptomycin. Multiple-drug resistance of the gonococcus has been well documented (3, 9, 16), and we believe further studies on N. gonorrhoeae isolated in Hong Kong and in other Southeast Asian countries will reveal coresistant patterns as well as important regional variations in drug susceptibility. 
